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tr. -ewBfcoifE-aBsigti . t t io^^^u 
y^EPd tt. p.o (ti , tr ) fcp. tzimi 

[0084] 
[&15] 



(27) 



[0086] 
[S16] 




[0087] J:0««)Sit*J-C§S. .ro^tt. If 
-^Ettvx^'jy^EtifctflU TV-^Ett/hS 

[0088] fcCl-VC. Ja±3*^fe*i6-C, v^v'J 

*fLT. ^-^Ea/|NJHi*5-^t^SJ:dtc. iiE 

■ «E^SSr!aiS-ri.dt^#i.&. 

[0 08 9109(a). (b) -?x?is>jyy 
E#l 5. 5 [MP a] -JgT. r/V-^fEB'NHftP* 

P. _ /"> a 
r * — ^—^to 



[00 9 2] fcLT«»Sdi:*5T^I». Srfc. (29). aT^S. 



(28) 

20*0. 3 [MPa]-£fc£6igE-«El$fa£. 

ru-^EtoV^T#^*«>^lga*5^$^TV%5. & 
fc. 09(a). (b) fOWS*^. -7X^>-«Ji/^E 
#-^'7U-*Eft*®«i*<-£i:*& i d&tgE • 
^i^£;fcfc6gHc#«8$ftl>¥%:/l'-*E£ i F*3 
7U-*E#M£P.cfc-f&. 

[0090] 09t^s^^T. ^ru-^Emmp 
y v^EPd aixyu-^fffiS/j^Pv «. 

30 [0091] 
[&17] 



(29) 
(30) 



(30)5reti. Pdo=15. 5 [MPa] . Pvo = 0. 3 
[MPa] •C^T'J.^T-. 2o^2iJC7Cx-7';^ 40 

[0 0 9 3] (yi^-^E«^IS$-ffl^feTyf-o.y 
77ls-*®9mm) (ZD^xmiz^LtiXoiz. 
Wk^Tb <OXD vTmg/ivizm-hmZ (dTb / 
dAa>) tt. $$S^8l/|^6o v <D7)s-*EM4^m 

p. t:jfrsitT-*i.ftgy^ >Gd titwri.. 01 

0(£*-f (dTb /dAo>) a^K&Stf 

m*2ftxx.ht. zmmmiiT* »iisis 



[0094] #HJfcD»::«l> AB SgfiT'tt. Z<7) 

tzxmtiutfflmx'bz. 

[0095] ±j&07\s-*E&JZ3iU$:m 

^x®t>ti&7\s-*E.0M>mmt. mb&co&>m 

ESrfffci'. Gd #G a 5rT0^ d t LfciStc. 
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[0 0 9 6] mff* y^m^-sigtcfflv^^ 
a b s mmstiw 3 ^ h * &®t h z t tre* h . 

[0097] 

[0098] hi lfcis-ridc. yu- xEimmw. 
30 (im®) mm*>. tim-y^yoi 

«£3t3 2fc. ^TV-^EP. fc¥%7V-*JEE* 
^UV^£Ei6SS?34t. 7X^y'jy/EPd *>4>y 

^-*ej&'NBIIPv fcit^s^-^flafrNHHt 

[00 9 9] $IKS6). *Ps5 0c9#lfefcSX 
[0100] W^U-^Eift^a53 2<i. (26)i£fcS 

* t ltsubt^ h . mm^y+t<»w&w%* A/D 

3 yA-^T A D L)t x i^9)Vmm 3 V t jl 
rtT'(26) 5SK«-?V ^TJi^l-r S ClfctioT iHKT^ 

■t. 

[0101] hi 2{z5fctioiz. ^yis-^Emsz 
a53 2n. Ajiztifzmta&co. tmoxjim^to 
mmmn-tmms^e 0 1 . £st&3§6 ocd 

ffifc«^$ilfckfg<0Ti'T6 8i:. £<t*.T^&. * 
g3S6 4 cOA^SgfcKi, Afi $fi/cftS^ y G d £ 1 
/hfe-rhT>-76 2tftm2tl. 3m&6 4<mil(r> 

6 0 nrnfivAX^mtz ti& . 

[0102] %t>iz^ ry7-6 8^tu^sg« (K/1 + 

rLPF s) tim-t&y <JH7 0ZftLXm%7 2 

timztix^l. zcotmm 2<mK<r>\-hm- 

li. mt&o>. ZADtlX (J. K/l+rLPF s) 



(10) *3fif?¥10-2 64 80 3 

18 

zmntbij-rty < ji>?7 4immztix&*) . mm 

7 2\i. y<)V97 2. 7 4<n\&1i<Vmt:m.mkX 
imSU Jn»fe*iSr^7'l^-4fEP. t LX&j]? 

I. 

[0103] tfc. hi \<n-?x9^)yym^ms 

£6. ^vx^yyrE^^4<D«Sj£0"I£0i 
3(^T. 

[0104] Bi3fc*t«tdfc:. 

10 56383411. ¥^U-^fflft^a53 2*<iSS[L^% 
ru-^fEP. A^SfutT^U-^fE^ttP 

.c-c&srri.i$3i3S8 0fc. g^wssocoaj^jg^s 

^a3S*^PdofgLTv^.^v'jy^EPd fc 

Lx\&h-?hTy?&2b. frhmrs&tih. 
[ o i o 5 ] 4fc. 0 1 1 <r)7\s~ *jm>hmmg& 

®&xmLx-z h . c o7v-*Ei»>Mg«£as 3 6 
co«fi£W£0i4t;:Srr. 

[0106] 01 4iz^i-Ja 0 fc. 7V-*ffi*>NHB 
20 lt^a53 6«, •7X^xUy^Eft^S34*5S*L^ 
vx^v-'jy^EPd <W*«&*«)&¥*««»gS8 
4fc. S¥*«®«a584*^L^ (^Pd ) Z (P 

vo/ypdo) &Lx7u-*mm>Hmp» tixm* 
m4co¥immmt. 3yv*-*mzAjiT-fz 

[0107] (7^07; 7u-*mmiW<om!8. 
30 m) 01 i<or^o-/^yu-^$iifflisa»i. «f6a 

my 4 yGi zmn.-t&im74 ymm%4 ot.mn 
sii^ftgy^f yet fc*^vvt¥*pv-*E#fiffi 
p.c *m-t& p 1 so»s§4 2 fc . ^yi^-4f e#«s 

fflP.c*^A;^<?5liE • ME^SJ^S^Wx- 
y^4 4 . ^<5Df— ^4 4frt>3Zlbt>tlt:rt)l'7'(?> 
40 i£EB50ti . «E^fStr T^^l'T'^Wffllf ht&X7i 

ti^mgg 1 »d Srai^-rs«^]«i3i4 6 1 . j^mes 

I «d Hi 0^^^<WtE - ME«S*^J«$iil. AB 

[0108] mmm'i^mmtam &Kkim 

S53 8«. Cl^HlSg||^c7)itS^gdg^4 0 [Hz] 
W£X'bh<nX\ $0»tt5r#S LT 1 mm 2 4 [ m 
50 s] „ $14 1. 7 [Hz] fcJRS<036<iaF4t^. 



1 9 

mmmu&ftcTMtiuz^ 41. 7 [ h z ] t*>c>m& 
mcrtmt®. mtnum*>24 [ms] . 2mm<?>4 

8 [ms] O^^r-^^^WfclROii*. 41. 

7 [Hz] <7)mmEm. m&f&mt<rmm£3n*>z> 
z t tc J: ->x t^mmaM^mm-i-h z t vvz 



(11) ^¥10-264803 

20 

imtzz t izx vxmyj >g s zmm-z. 

~=>rEcr>m^mt vWm4 
OTfcL S^tfHIII (Gd -G 3 ) zmtyivG* T 

mitiim^Gmw.u piw«»4 2'\siMrt-4. 



6. AGIi, 

[0l0 9]^y^yiSl[giJ4 0Ji. JW6i£«/jNfie [01 10] 
&&U3 8Tne>tl&mMm^mco* *. 7V-**10 [&18] 
. ^ G d -G, G, 

AG = =1 (31) 



[oiiii fc&s. ^AGS-ffi^s^sy-f 

&3I4 OcOffl^^Hl 5t*-f . mi 5&frf£ 5 
tvt<mm.G a $:l^||8 8 OSJ^jfi (o>« /Pv =G 

d ) Tim-rz>mm90k. m&9 o^as^sgtcg 

8£fU l*^I^S9 0(7)a}^tf (G» /Gd ) 20 

w^w$««®^'S0»^e-^ (g«8aju<oft*is ; 

x?it>* * y wE*s*rcti o . (3D AoamidK^ 

i o 1 1 2 ] ssaafc ^^-vt o^^oj^^rs^ 
8tar?< t » «s^«aajs^<^tg^M > Gd 

<fc (31)iC<0^2^<?5 (G 

s /Gd ) (±. J; »);*:*<*»), AGfcm<0* 30 

»ftftefc&. -f-febfe* (G. /Gd ) £JHtvfe£fc 

ClC0j3SarCJ)S (Gd /G s ) *JS»fciM:9<>x 



dfitio. ^c7> a Gts-^< p i mmi4 2 

[0113] *i>. ftjgy>f yg|gS54 o^aWjJStt. 
¥%;0'-*ffltjeS3 2i:iggg£*n:fc9. 

[oii4]siicopi»iffliS42tt. jmyjym 

d^¥^y^-^E#B3fflP.c^g?»^-S. =5ri5. H$ 
OABSgBTIi. HWaiT^f-aX-^WN-H^ 

int. «lS^x'j y r*«t-^®jii*t^:&iit^iff^ 

>y^h± o KP ISJ»S4 25rgfH-S^*>*&S. 

P ISI1WS4 2Ofi&£0!l£:01 6fc^rT. 
[O115]016fc5crJ:3fc, P liH8P3§4 2Ji. 
jEffi»3j, gB*H8*08fc&£li§5Wf. <IigAGfc*tL 



Vf = G c ( 1 +o>c /s ) AG 



02) 



[oii6] m^nttmrnzmm-zmizii. ag 
u ftfioA5raj*-rsiE«i^*a59 4*s 

sat *^^ajg»^t«^«aajs^'r*s^yg>-->f 

^Gd ^SiH-i,. ZZT. ^lfiG 3 tc«LTHIg<0 
ftjg^yGd ^h3<^SAGcoMe<o^ i~%h*> 

[o 1 1 7] a*, m^m^m^mmhumi. 

&G\zftLX\/s*mi.-?h : y7yxmWs9 6 fc. 
^77-7XS»3i9 6<0aj^3Sfc:«^§*TX:a)c <gf<OT*50 



*>T9 8fc. frtMW&lxh. f LT> jEfift*!359 4 
Jn^lOO^LTGc (S^7>-71 0 2t^3fl 

T^s. zcoxizmfcc. ryri0 2<i(32)^ov 

[0118] ZZX\ liffig^^fSti i:«Efg^O 

S^^S^iWF^^U-dfE^fiP.ctf^ficOKH 
li. 7X^yij^E*5i5. 5 [MP a] <miz. g 
^«E«®0. 5 [MPa] *^fetfiffitt»g?>12 
[MPa] SSiT'OfiiSrai^&^^fcS. K^l 
<0«H<±. VA^^'jyrEWO. 0 3~0. 7 7^fS 

[ o 1 1 9 1 m£*Gm&Lt<?)x.m<vmiif 



igfPFl 0-264803 
22 



(12) 

21 

f #0 fc**l$fc:l±. ¥^U-^E#B8fiP.ctife*: [0120] -f^T, (32)iU 9§dJ$*i*:Vf 

gram 1 2 cm p a ] iSr^-r&e^aiA-ri.^^* «j7v-*ff#£iffip.c ssm. 

P.c = Pdo (Vf +Vo ) (33) 



fc&S. fflU Pdo = l 5. 5 [MPa] % Vo =0. 

77t?i. tit. ¥%)7)s-*mmmp.ctf. s* 

8J±#m<om<Dmo . 0 3xPt t £*)'hZ<%t>%\,\I: 
dfc, (33)sJi«:«K-rS|fifc. Vt ff)MiZ- 0. 74 

-ott&^^s. 

[0l2l]feLh^»5rH«1-4PIS)9g4 2tcfe 10 
VvC(33)5$£&gt-&ffij£StfHi. Ty7*10 2*«aj* 

L^Vf (r>®m<n&zmk^h&m!?\-m^& 1 o 4 

t s £H$H&£S5 1 0 4 tf&J) LtlVf fficOA^ffi 
*^A*$iutVo t*mi»^WrSl08t, iESn 
SSgl 0 8fcJ;0«S$^ (V f +v 0 ) £Pdofl£t 

hrvri lot. a^ffij£-rs.rfc#-e£s. 

[0 1 22] KBiH&iSSl 04«. Vf tf-O. 74 

~o^«ffl^^j,si^tcsHrtc7>e (%mmr>*mm 
t-ri) v f ^jjEmnicftsmi. *<r>mz 

n-zma uzmt coratA-^ p i bus 

[0123] ZZX\ KH^I^&aJl 0 40A*fi*» 
4k KH?l#iS5104<7)tfi^fi^|V^«S-g|fi[-rs 

fflnssm i o 6 £gtt , atflssiiui i o 6 oaj ^jsg 30 

sio6coaj*e. wwmmioAxm 
t&titMtmt:. m#m<vmmt txmtztiz 

[0 124]=5rfc. Pmm^A2<7y^mt. 
^'J>:J'E«£S83 4fc8^$iiTfc9. vx^yijy 
^ffltSI3534Mi. «g$iU:¥%7U-*E#Hgffi 
P.ctfAfiSft*. 

[0125]@1 KOy—Ti^AAM. 09 (a) . 

( b ) fcSSfut, ¥*J7V-*flEfciiE • SffiSiafc 40 

4£gmthztizx~>xp imm42Tmm$ti£ 

¥^7P-*E#iffiP.cfc:*tJ&?-SigEB$rati XV 

[0126] SS8QS8S4 6 (i. StWatefcTOTV- 
*E^m&P.c£ftl£ZtiX3i!ibt>tlfzmE&ffflti , 
SE^fOtr fc— gt^-SJ: 5tc. ABS7?fj.x-^ 
4 8^N';l^y<0liEK|S. SE^fS^KW-^. 

[0127] ftWcW^WWrtSfc LT . f»/Mljfi<7>E 
»|T (0Ufcf24 [ms] ) (VtmmT/2mzmB.tX5b 



m&te-vmwimm^mBmti . «e^ 

IStr <9**i-fft<0!$fStt*f«ti8E • «EJ^r£aj* 

u T/2oso<7)^i«ftmt^aj^s. ^o«t 

WMCyi&&1Zimh ABS7? fil-J 1 4 
[ 0 1 2 8 ] iiE • mBBtf&mmt. KflJ 

yzmmmu . ME^stt tgatfls-e-c^s 
-r^si»«a[S:ABsr^^x-^4 stjg^s. 

[0 129]#fc. #IIJfc0(^H£§iBJW-S. an 
CDABSHaOT-^-^fEit^gT-Ji. T^TV-* 
ffit^SS3 2#(26)a££S-?VvCjg$&&a), fc^fi^f 

>"?E*J£gS3 4a>\ «St$iut¥^^-^EP. t 

¥i%7i/-*Emmp.ctfrt> wmizm^x-vx 

tt)@B34£&tv? % P I*l»S§4 2fc:ioT«*Sit 
<r¥%yi^-^E»c*fJS-rsiiE^Sti . jSE^fHt 

vyy&Ptoizm-h¥i%7i'-*j}P*M#). (zn 

5St£-*,vcvx*x'jyrEPd tmmt&XotzL 
[0 130] 7ls-*]±m'mm%&3 6 

Mnztifz-?A?i'>jyy&p<ifrt>(3awizm^ 
uTyi^-^E«/j^«iPv imm-h. ^t>. yu- 

^rESt/|^i^S£^3 6 fcfcHT . P I S1»S4 2 fcj; 
oT^^^WT-l^-^EtJtffi-r^JiE^S 
ti . ME^Htr §^>t. C^OliE • MESr 

Si: ru-^f^ia/|Ng(Bt ^)Jt*55r*-f 2»C7C7 i -7 r ;P 
-^vx^>-!;yrEPdofc:it^-S7'i/-^E 
a/J^P»o?r^y>, (28)SetC«^^T7'U-^ESt/jN 

®ip» zmn.-t&£oizLxi>&\.\ 
[ o 1 3 1 ] t fc. a b sjisTd. musra/hsiiej 

y^vgias4o*>\ 7v-*E8Mvfiiisp» 

^S^«3aj£«-w®Iifflt*>f>itgy>fyGd 
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>G S fc*^(31):£fcg-*,vCimAG£i8g-r6. 

[0 13 2] *LT. Pi$q§P2§4 2«>\ 5*88^4 yg| 
Sid &^WV-*E#S»fiP.c £gi3tti> . 

.cizi^ss-rtm& msmti . t, 017^ 

-Tid^Brf^-t^giL. ABS7?fai-^48 
ABST?f-jiX-*4 8fcL 017tf)I& 

m^tc tr/^y<7)iiE • mzft 3 z t c «t 0 „ 

[0133] ULLoJ: d^lfflt ioT. ©*co#JSWj 
(01 OcO$m&h;^^)iI*«om) fcigiTTV-* 

3 fcfH»£;h.6<0T\ 01 0«SH6^c7)t- 
1013 4] ZCOXo lZ*mmHz&h A B Sgffl-C 
SHS<0 1 3 tcm«6<7)o y ? LXfrt>?U-*1} 

[0 13 5] ifc, 017tSctJ;3fc:. 

KTtf>iME"SfSL «ElW)^tJ:-,Tff3<0 
T\ »i^^-*E<0$U«^figfc££. ifc. & 

0 [Hz] twtm&<. ttimsmvmi^mz®. 

mzm t^v^set-rs -r t #-e£ . * -y 7 
itx-zh. ztuzx*), immHzizzzmits-i 

■*\ ABSttflfciMSttWrc**. $£>c. sff<o 
A B S IBEicfll v* &*it \*&WE/W7 t 8EA/P7fc 

[ 0 1 3 6 1 *m<?>mmmz>zru-*m 
ggmtm^Tym .y 7 rw— *!H8bib£ ingco 



(13) ^P^lO-264803 

24 

%£mi8zm^xmwt&. 

[0 137] 018 (a)~(d) 
10 [0 138] 018 (a) ±£t0*t^t^tcff3^ 

wzattotz. mtmm (otMzne) »t>m. 

[0 139] 018 (b) »i. ^.'J-yT*S<7)^fa(|^ 

[0140] 
[ftl9] 



20 



S = 



(o, 



[0 141 ] 018 (b)C*fJ:jC. tt2»*«i 

LX^<#mt$:^X^2>Z.bifito1)*l. *LT, » 
2. 3 #&&T-|2 , X U -y 7**(;ifi&Sg(;:* ^ < Sift L , 

1 0 1 4 2 ] 01 8 ( c ) £Eft-fc>irc»esn* 
30 -*Em%mw. (01 1 m-n-r\s-*w&ie&3 2 ) 

L^t»0-C*S. 018 (c) tzixtXoiz^ Jft^Sii 
fcT*^/V-4fEP. tt. 5^^*^-;p^»jyrEP 

[ 0 1 4 3 ] 01 8 ( d ) *3ffl0>£ltM£ft&A 

s^^scaJ4o-cis*$ti^ft«^MyGd xt^ 

40 *5u-y^afiW«.«k^4fg«T\ fti^MyGd *^ 

[0144] 0i8(d> iammx-Gi . G 9 
*^tcLTS>s. ^ntci-^r. $my4>Gt tm 

WM>G. t<r)Vc£mHzW&LX^h. 
[0145] fiUJKB L^HI£cO^®T-(i. 0 1 1 (c^ 
50 ^¥%yi^-=SfE»^a53 2«, it^M^. k*«y>f 
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T. x*j y7m&izftth®imJi<?rtim. x y 

Joii =R C F, ' (v/R e 



(14) ^§§¥1 0-2 6480 3 
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[0146] WF. X y -yrBLgfctt-f SIB© 
mHi. (34)*. (3 5)3Hff>mrm^zXr>X 

[0147] 
[820] 

) -T bl (3 4) 



[0148] 



Mv =- E Fj 



* *[S2 1] 
(v/R 6 -«j ) 



(35) 



[0149] Fi ' »i. 3li46fc:3££U: 

(34)*. <35)*tCfcWC. Fi • 
fcU'J yTTSfg ( v/Rc -a>i ) <7)S&fc LT^$ft*20 
v = Rc a> v • • • (36) 
Rc Fi (&)w — coi ) = ki X (<d 



[ o 1 5 o ] £ m*ars^^fli«^m<*^as 

o>v f*t ( (3 6) *) MMM^R 

c Fi • zxv yTmg.nv<m%. mzki . y «m- 

Ti ) fcLTfEig-fS ( (36) *) . 



-a>i ) +Ti 



(37) 



Sfcfc. (36)*. (37)^ (34)*. (3 ft$J. k=l,2 )fcLT*Tfc. (38)*. (3 

5 ) *MtAU j£*a&ga>i ArtitftiUKa. 9 ) *£#&. 

T)vmm-vmzmm^ixtdmm ; f—s>oii (« . «o [ o 1 5 1 ] 

v (k) (ktttTV7JM^r£#fiU:?*ir>7Jl4$ & [S2 2] 
«i [kl 00 i [k-1] 



= k, (». [k-l] -<b, [k-l])+Ti -T ki 



(3 8) 



[01 52] 



Rc 1 M- 



O. [k] -0)r [k-1] 



♦ ♦ [*23] 



= -Z kj • o> T [k-1] + £ (kj 6), [k-1] ) -ETi 
J j-i j-i 



(3 9) 



[0153]d£-C. (38)*. <39)3*«fcfc *[0154] 

l . m&cmmftm&oi* tmastt t . * 40 [a 2 4 ] 



(15) 
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o), [k] - (2 
+ (1 
-k, 
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k, 



— Ski ) (1 

Rc 1 M 



T 



2kj ) o>, [k-1] 
k, ) u, [k-2] 



= -k, 



2Tj + 

JR, ' M 



[015 5] mi. tZ?>T. X'J y7-aLK3rad/s * [0157] .I-IT. JWWFfcJgfti: LT, r 

tV>p^frT-CRc Mg/4 (g<±S^JnSjg) Ofi* =0.01 (sec). R c =0.3 (a) . M=1000(kg)£#&t 

[0156] [0158] 

[&2 5] [IS26] 
R. Mg/4 



i(k , ) =- 



(4 1) 



• . * « 

max ( 2 k j) M).054 <<1 

R c * M i-1 

[0 159] fc^O. (40) 5ftiifcfrD«fc3 (Cifittrt- 6 X[0 160] 
£fc#-C£l.. . * [»27] 

k.i "j— (•>. [k-1] -», [k-2] J + f , 



(4 2) 



= DO +2«i [k-1] -a, Oc-2) 



(4 3) 



[0161] fcfc'U 
[0162] 

f. =k, 



* [»28] 



*30 



2Tj 



JR, 'M j -« 



4 

-£k. 



JR C ' M 



(T, -T bI ) (44) 



[oi63]-c*.s. zmdizmm-t&ztizx*). 
(44)5ei±*»8i8ki . fi khu tmemx-n. 

[oi 64] OTrnfynawf^r 
2*&*)&-tZklz£*) . mftZhfzM&mcoBrimitto [»29] 

*. W =|"r (o, [k-lD-o,, [k-2]) / J 

L i 



[0165] Xf-/71 : 
0i (k) » • 0i =yi [k) 



(45) 



[0166] 



(4 6) 



[0167] 
[&30] 



♦ [0168] 



0, = 



ki 

f . 
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